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(57) Abstract: A single walled 
carbon nanohorn adsorptive material 
which comprises a single walled 
carbon nanohorn and a lanthanide 
metal supported thereon, and has the 
adsorptivity for methane. The single 
walled carbon nanohorn adsorptive 
material can adsorb much methane 
and is effective as a methane 
adsorbing material. 

(57) Btt: 

mm*— y 



WO 2004/112955 Al lllllllllllMllllllllllllllllllllIll 



m^^^^i^^^^^i ? LU ' MC ' ^ PL ' ^ RO ' SE ' SI ' SK ' ™). OAPI (BF. 



NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 

SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, «/+,«.«.•«, 

VC,VN,YU,ZA,ZM,ZW. ^SESSia^ 

ffi): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 

KG, KZ, MD, RU, TJ, TM), 3-P (AT, BE, BG, #/>CT^-tf.> tlT K* r=f- V|£jl 

CH, CY, CZ DE, DK, EE, ES, FI, PR, GB, GR, HU, IE, 0)#4 9 ^XJ - h j 



WO 2004/112955 



PCT/JP2004/007848 



m m m 

* > ^ J *- > K^^^ «fc tf.* © s it te n ^ 3 fe a) T $ s o 

*-#>t/*->*Jft«©ftia;s^fci /TB g 8 o-ioo 
nmSUgcl^^fc^^-Ufe, l^;bt05 -V 3£ # — 3j? > y^- 

£ (WtfXlRl (#512002-15985 1 ) & «fc tf^fF 2 
(#W 2002-326032 )) 0 

( S W N H : single walled carbon nanohorn) Si^ci^feU 



WO 2004/112955 



PCT/JP2004/007848 



ff, i50v/ V ) &rz\tmmm<D&m*m'r z> 

te«*oTVi«. ta&m e \ztk?£ 5 s wNH£jnf?fc-rs £ 

fcT (H60D (69 3 K left!*)) Jn*bTV*feV> S WNH (0 
6*©0 ( 3 0 3 K)) fc«;"<T**>CDMr**i»iq3tf* c fc 
tt"^rilT?*««t, 43 HTfeB 6 CD A (A 2 0 : ^ft^ 

^3t*i ( 3 0 3 K)) (AX 2 1 : &ltmmm&&j%m (3 0 

3K)> itt^*fc^^>*«tt^ V »«t, O (A5 
* ( 3 0 3 K)) fctt**>***©K#fc*v>iaji 6nt . % 

- - - — 

& 0 0. 0 1 mmo 1 £*_L 5 mmo 1 £*T©igJ#*7?, ^ > ^ - F 

fg3fctt, IB 1 2 ©5IWte*lriT, ^>^=H^JR«t, 

La, Ce, Pr> Nd, Pm, Sm, Eu, G d & «fc T b CD 



2 



WO 2004/112955 



PCT/JP2004/007848 



SWNH- o x^Wy h <D * * > <D R 3fS £ ^ L ^ 7 7 7? & § „ 

j > tit®. vx±m\zmM^^^> z. £<\z, mm 

A-!?>t;*->lgSfcDO. 0 lmmo lPi±5mmo 1 



3 



WO 2004/112955 



PCT/JP2004/007848 



t<te, 7>^^ItbTL ai Ce, Pr, Nd, 
Pm, Sm, Eu, G d ^ «fc TfT b © 5 IS <D ^Ttlfr £#jg fcg 

&~7>d7-\*2L? s-frmm&inz, Mw^ms^ff ofem, m 
a»****.»fcj:DflFaic«a-r*j:i*tT.#, s sic, mjg 



4 



WO 2004/112955 



PCT/JP2004/007848 



eat, *#ufeHii:»oTSijii«**i^ c<Dmm<Dmm<D 

*MM LTKi V — If its , V*:fota>£ l/— if y — >- 3 

>^Tism$nfe¥M^7-^>^-y (SWNH) £x*y 

-^tefflaSit* Xi^l?mfem<DffiM7 x Fx;? 

uTfcO, fiJJitttti^SWNHlgS&OT. lmmo l 

lg®A10SfcD,0.1 mm o llr^ofc. 
7 7 KTOft*!R»a>eicT*n*tl©«*»»CD*?L«iafi* 



5 



WO 2004/112955 



PCT/JP2004/007848 





*iS« (mV 1 ) 


MUmm (mLg" 1 ) 


SWNH as grown 


310 


0. 11 


La/SWNH 


U 1 U 


0. 107 


Eu/SWNH 


340 


0. 101 


Er/SWNH 


350 


0. 101 


Lu/SWNH 


350 


0. 108 


AlO 


1010 


0. 46 


Eu/AlO 


1050 


0. 46 



;fcv>-e3 o 3 k, 3 s ^Bi-e^n^nv mmum<D * * y&m 

8*lftM*-#>t;*-> (B2^«ft:La/SWNH, 
lE9^ :Eu/SWNH, HHE* : E r/SWNH, HH^ : L 

u/ SWNH ) « 7 > * - H * A _m ^nti^^i*-^ 

( 0 2 * © B j*L ) Jfc ^ X ft «P> > > "ftjg # jj$ 1 

Er^LuWlf^^^y^^ 
«fc 0 *>£ SK:^^>^^^^Tft^T#feJl &«t«>»«. 
Al 0 (02 = Ta5>^-H^I (Eu) 

*^fe****>«*©i»in«D3tt*ttj&&nfc*o& (02*© 

3 <DWtf?y\z. SWNH, S WNHZmUX-mfcZlt 
fc%>© (i3^SWNH-ox), ?>^=H4Ita»LfcS 
WNH (03*© La/SWNH, Eu/SWNH, Er/SW 
NH, Lu/SWNH), 9>*=F±Aftfc***TMT?»fc 
£i*fc&© (Eu/SWNH-ox) CD ft*^ ^ SJjgjlg 

ii). AlO (fittKXltt). A2 0 («ttA*««). AX2 1 



6 



WO 2004/112955 



PCT/JP2004/007848 



03J:*K :7>*x \*&m*U&LtcS WNHfcStbfeff 
<^JSM 2 > 

(S WNH) *Mmm,ffi-f 6 9 3 K TgSfc $ -frfc^ X* 

NHlgMSfcOO. ImmolT&S, SWNH£ 
^^^^^ 6 9 3 KTm>ft:$ii-fe ^> © C9®^^ $ >&mbWfeV 



« 2 





(mV 1 ) 


MUmm (inLg- 1 ) 


SWNH-ox 


1010 - 


0. 47 


Eu/SWNH-ox 


780 


0. 33 



<HJ£09 3 > 

FteEuT&£, iHlHSWNHl g^feD 0. 1 mm o 1 T 

^•ne»©^^>©®^*$a ! |^ Lfe j S g^^gi 5 }c ^ t - o ^ 



7 



WO 2004/112955 



PCT/JP2004/007848 



8 



WO 2004/112955 



PCT/JP2004/007848 



2. #l*-^>t;*->lgSfcD0.0 lmmo 1 5 
mmo l«T©fiJ#*T?7>^-H^JR3&J^LJl*-aJ?>^y^-. 

3. 9>^— F^««« % La, Ce, Pr, Nd, P nu Sm, 



9 



WO 2004/112955 *ftIE#£>it:fc<^H 

PCT/JP2004/007848 

[2 °°i^ 0B j 30 - ° 9 - 2004) '■ mm*®* 

«6<&tt#<&ttBf4£Xfc L. (II)] 

2. gMsfe ,> 0 0 Immo 1^°±5 

>fca»snT^!:it#t fcniWlBtj!)|| 

3. ?>*r- F ± Mj ^ La% Ce ^ p ^ 

eu, Gd*mbo5sov>mn*:tt«itt* 

6. (Sin) ^^>«»tt**r*Cfc«#«fcf«»*a|l* 
S 3 OHmtBtOHIA-^^y^a-^Rflf 



10 



WO 2004/112955 PCT/JP2004/007848 




1/6 



WO 2004/112955 



PCT/JP2004/007848 



m 2 



350 



SWNH as grown 


— — Lu/SWNH 


— •-La/SWNH 


— ^A10 


— •-Eii/SWNH 


— »— Eu/AlO 


— • — Er/SWNH 




atifeJS/MPa 



2/6 



WO 2004/112955 



PCT/JP2004/007848 



IH 3 




3/6 



WO 2004/112955 



PCT/JP2004/007848 



m 4 




4/6 



2004/112955 



PCT/JP2004/007848 



HI 5 



SWNH h 
Eu-SWNH^Uy h 




iStfcJS/MPa 



5/6 



WO 2004/112955 



PCT/JP2004/007848 



m 6 




6/6 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP2004/007848 



A. CLASSIFICATION OF SUBJECT MATTER ' 

Int. CI 7 B01J20/20, C01B31/02, B82B1/00 



According to International Patent Cl assification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED : 



Mmimum documented searched (classification system followed by classification symbols) 
Int. CI 7 B0U20/20, C01B31/00-31/02 , B82B1/00 



Documentofaon searched other than minimum documentation to the extent tha t such documents are included in the fields searched 
£S^f^c^ h ° ^ ^22-1996 Jitsuyo Shinan Toroku Kohc ^ IsSSSof 

Kbkai Jitsuyo Shxnan Koho 1971-2004 Toroku Jitsuyo Shinan Kbho 1994-2004 



Electronic data base consulted during the international search (name of data base a nd, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-326032 A (Japan Science and Technology 
Corp., NEC. Corp., Institute of Research and 
Innovation) , 

12 November, 2002 (12.11.02), 
Claims 

6 EP 1364704 Al 

JP 2001-212453 A (ULVAC Japan Ltd.), 

07 August, 2001 (07.08.01), 
Claims; Par. Nos. [0010], [0013] 
(Family: none) 



Further documents are listed in the continuation of Box C. | | 



Relevant to claim No. 



1-5 



1-5 



See patent family annex. 



IT 



"O" 



Special categories of cited documents: " Z^T 

? rt °K^ nt ^ fu ? in8 *, he general state of is not considered 

to be of particular relevance 

earlier application or patent but published on or after the international «v» 
filing date 

fe 1 ?! 1 * ? uV? h u m ? y mr ? w doubts on Priority claim(s) or which is 

cited to establish the publication date of another citation or other «v» 

special reason (as specified) 1 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the pnonty date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the pnnciple or theory underlying the invention 

document of particular relevance; the claimed invention cannot be . 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with oneor more other such documents, such combination 
being obvious to a person skilled in the art ' 

document member of the same patent family 



Date of the actual completion of the international search 
26 July, 2004 (26.07.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Fpc^milsNo,. 



Date of mailing of the international search report 
10 August, 2004 (10.08.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No. 

PCT/JP2004/007848 



Category* 
A 



Citation of document, with indication, where appropriate, of the relevant passages 
JP 2001-64004 A (Japan Science and Technology ' 



Corp., center Centre" National" de~£a Recherche* 
Scientifiques, Sumio IIJIMA, Masako YUDASAKA 
Fumio KOUMI, Kunimitsu TAKAHASHI, Mikiro 
KUMAGAI, Shunji BANDO, Kazutomo SOENAGA) , 
13 March, 2001 (13.03.01), 
Claims; Par. Nos. [0026], [0027] 
(Fa m ily; none) 



P,A 



P,A 



Ltd.), 



JP. 2003-292316 A (Osaka Gas Co., 
15 October, 2003 (15.10.03), 
Claims; Par. Nos. [0049], [0050], [0067] 
(Family: none) 



JP 2004-16976 A (Japan Science and Technology 
Corp., NEC Corp.), . yy 

22 January, .2004 (22.01.04), 
Claims 

(Family: none) 



Relevant to claim No. 



1-5 



1-5 



1-5 



a. sm<oB,-rz>&m<D&m m^mum d po ) 

Int. CI' B01J 20/20, CO1B31/02 



mm®®* PCT/JP2004/007848 



/0 2, B 8 2B 1/0 0 



B. ff3tEfrfTofc:a-g 

Int. Cl 7 B01 J 20/20, C01B31 



/00-3 1/02, B82B1/ 



0 0 



^mmmm^n 1922-1995* 

n^m^mmmmm^m 1971-2004* 

R*mmm%im&®4kM 1996-2004* 

B*BS@*ffl^^ 1 994-2004^ 



I* 



3\mx.m<o 



ESST £H*AMt&t£lJ^*fcgJf) 2002. 1 1. 12 4# 
W»*.Ottffl & EP 1 3 6 4 704 Al 1 z • ^ 

n ? 2 A° 1 ~ 2 1 2 4 5 3 A (stt&mma&w 2 0 

° ( ^ y 8 Lj[i WW*****, [0010] , [0013] 



1-5 



1-5 



1-5 



BHRH3iE*&T LfcB 



2 6. 0 7. 2 0 0 4 



B*B4$fWf (ISA/JP) 
- 100-8915 
^^•ftHKMasWHTB 4#3-§- 



1 0. a 2004 



4Q 



9 8 4 2 



i3S5SPCT/I SA/2 1 0 <jg2~:-£?) (2004*1.8) 



* 03-3581-1101 ft* 3467 



PCT/JP2004/007848 



C Q®#) 



PA 



PA 



2 0 0 1. 0 3. 1 3, #W«^(D$5H, [0 
0 2 6], [00 27] (77$P-ftU 

JP 2003-292316 A '(*fi^»^5*£M5t) 2 0 0 
3. 10. 15, «moiB, [0049], [0 0 5 0], 
[0 0 6 7] (77U^U 

2^*fc) 2 0 04: 0 1. 2 2, #fFfjt#©$SK (775!)^ 
w 



1-5 



1-5 



^PCT/ISA/2 10 i>em<&) (2004^11) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

(i COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



